Introduction
The Pioneer Venus Orbiter (PVO) spacecraft, which explored the thermosphere of Venus between December, 1978 and July, 1980, has recently revisited that region. During the late summer and fall of 1992 the spacecraft was exploring the nighttime atmosphere at altitudes as low as 132 kin. 1978-80 was a time of maximum solar activity. In September, 1992, activity was declining toward a minimum. Hence the Venus thermosphere and ionosphere was examined with the same instruments during times of high and low activity. The present paper will contrast the hydrogen ion population of the ionosphere between 150 km and 700 
One of these is the plasma flow of H + and D + accompanying the tail ray O + flow described by Brace et al. [1987] which
we have called T. The other is an analog of the telluric polar wind in which the upward flowing ions are accelerated to escape speed and escape into the solar wind with a flux P. Thus a new process (P) would be added to the four already identified in contributing to escape. We proceed now to estimate the contribution of these five processes to obtain the hydrogen escape flux averaged over the planet and over the solar cycle. We shall also estimate the fmctionation factor for each process and for the aggregate of the five.
Escape Fluxes and Fractionation Factors
The fractionation factor for D escape relative to H is given by f = _½t) ....... In Table 1 we display the contributions of various mechanisms to the escape flux and fractionation factors that have been associated with these processes. The first two columns give the values suggested in this paper. The next three columns show the effect of neglecting tail ray and Venus wind losses but allowing for the large increase in fo* proposed by Gurwell and Yung [ 1992] . From this table it is apparent that only charge exchange, and Jeans escape now seem to discriminate severely against deuterium escape. No matter what combination of processes is considered the fractionation factor is 0.1 or larger, and the effective hydrogen escape flux is severely reduced by solar cycle effects. We shall now discuss the implications of these changes for the evolution of water on Venus. 
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